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元件，面形精度可达 PV ≤ 0.025μm，
表面粗糙度 Ra ≤ 5nm。英国 Cranfield
精密工程研究所研制的 OAGM2500
超精密磨床，可加工 Φ2000mm 的非
球面光学元件，面形精度 PV ≤ 1μm。
日本丰田工机研制的 AHN60-3D 复
合机床，磨削加工的非轴对称光学元
件 PV 为 0.35μm，表面粗糙度 Ra 为
0.016μm。加工方法与工艺技术方面，
为获得高质量的光学元件表面形貌，














































































































外，Moore 公司的 Nanotech、Precitech 














































































最大 5m/min，数控系统采用 FANUC 
31i 系列，砂轮修整器采用 GC 杯形
砂 轮 修 整 器。 图 1 为 设 计 开 发 的












































































































































































































































































































































Z3 来控制气囊主轴 Z2 在空间位姿的
变化，同时两轴气囊抛光工具的 Z1、
Z3 和 Z2 轴相交于气囊头的球心。通
过对运动空间的理论分析计算当 Z1
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（c） 第 2 次补偿加工
（PV=5.71μm, RMS=1.02μm）






















































































[1] 郭隐彪，杨炜，王振忠， 等 . 大口径光
学元件超精密加工技术与应用 [J]. 机械工程学
报 , 2013, 49(19): 171-178.
G U O  Y i n b i a o ,  Y A N G  W e i ,  W A N G 
Zhenzhong, et al. Technology and application of 
ultra-precison machining for large size optic[J]. 
Journal of Mechanical Engineering, 2013, 49(19): 
171-178.




State Council of the People’s Republic of 
China. National medium and long-term plan for 
science and technology development[EB/OL]. 
[2016-02-09]. http://www.most.gov.cn/mostinfo/
xinxifenlei/gjkjgh/200811/t20081129_65774.htm.
[3] DAI Y, OHMORI H, LIN W, et al. ELID 
grinding properties of high-strength reaction- 
sintered SiC[J]. Key Engineering Materials, 
2005(291/292)： 121-126.
[4] KIM D W, KIM S W, BURGE J H. Non-
sequential optimization technique for a computer 
controlled optical surfacing process using multiple 
tool influence functions[J]. Optics Express, 2009, 
17(24): 21850-21866. 
[5] MARTIN H M, BURGE J H, VECCHIO 
C D, et al. Optical fabrication of the MMT adaptive 
secondary mirror[J]. Proceedings of SPIE, 2000, 
4007: 502-507.
[6] DUNN C R, WALKER D D. Pseudo-
random tool paths for CNC sub-aperture polishing 
and other applications[J]. Optics Express, 2008, 
16(23): 1842-1849.
[7] SHAFRIR S N, LAMBROPOULOS 
J C, JACOBS S D. Toward magnetorheological 
finishing of magnetic materials[J]. Journal of 
Manufacturing and Science Engineering, 2007, 
129(5): 961-965. 
[8] YAO Y X, WANG B, WANG J H, et 
al. Chemical machining of zerodur material with 
atmospheric pressure plasma jet[J]. CIRP Annals-
Manufacturing Technology, 2010, 59(1): 337-340.
[ 9 ]  B U R G E  J  H ,  F Ä H N L E  O  W , 
WILLIAMSON R. Fluid jet and bonnet polishing 
of optical moulds for application from visible to 
X-ray[J]. Proceedings of SPIE, 2011, 8126: 50-58.
[10] GUO Y, PENG Y, WANG Z, et al. 
A novel precision face grinder for advanced optic 
manufacture[J]. Proceedings of SPIE, 2010, 7655: 
765506-765506-8. 
[11] 魏丽珍 , 郭隐彪 , 苏秋丽 , 等 . 非球
面镜超精密加工系统控制软件的研究 [J]. 制造
技术与机床 , 2004(8): 111-114. 
WEI Lizhen, GUO Yinbiao, SU Qiuli, et 
al. Study on control software of ultra-precision 
manufacturing system for aspheric mirror[J]. 

















轴对称非球面拟合 C=0.0187, e=0.102, a1=0.0015915, a2=5.7479e-005,
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[ABSTRACT]  The ultra-precision manufacturing of large-size optical component is a complex system engineering that is 
related to the precision machine, numerical control, manufacturing technique, precision metrology and compensation, all of 
which depend on the development of the mechanical-electrical-control theory. In this paper, the researching progress in De-
partment of Mechanical and Electrical Engineering of Xiamen University has been presented, which mainly focuses on the 
development of precision grinding machine and bonnet polishing machine together with the corresponding measuring equip-
ment. 
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